Introduction
Although gender-based violence has been recognized and discussed for decades as a global public health and human rights problem that causes high morbidity and mortality in women, such discussions rarely include human rights violations and abuses suffered by female sex workers. In addition to suffering violence in their private lives, sex workers are vulnerable to violence from the specificities of their work activity, perceived by society as illegal, where they are stigmatized and socially and politically marginalized 1 .
Violence against female sex workers is not distinct from violence against women, based primarily on gender inequality, especially the patriarchal order, with power relations and hierarchical constructions of maleness and femaleness as the problem's predominant and widespread motor force. In addition, the burden of stigma and stereotypes historically constructed and attributed to prostitutes perpetuates a wide range of expressions of violence experienced by these women in their daily lives, from insults to murder 2 .
More recently, motivated mainly by potential associations between violence and sexually transmitted diseases (STDs), especially HIV, researchers have shown growing interest in the type and extent of violence against female sex workers, spawning a growing number of studies worldwide. Most of these studies have focused on potential transmission of these infections from female sex workers to clients and partners and thus the spread of sexually transmitted infections to the general population 3 .
This reality has fed increasing international interest in the prevention and fight against violence to sex workers. Especially in recent decades, research has approached the multiple dimensions and facets of violence in the sex trade in its different historical and social contexts. Studies have shown that the extent and nature of the violence experienced by these women are diverse and interwoven by a set of factors related to the sex trade, intersecting with macro-structural factors proper to the state and institutions that reproduce the conditions that generate violence, notably the criminalization of sex work 4 .
A review of the international literature 5 on violence against female sex workers showed that lifetime prevalence of any violence combined with workplace violence varied from 45% to 75%, and the same in relation to the previous year ranged from 32% to 55%.
In Brazil, there are few epidemiological studies on violence against female sex workers. Quantitative descriptive studies in municipalities (counties) in Northeast Brazil have shown results that are consistent with the literature in terms of the high burden of abuse to female sex workers. Ximenes Neto et al. 6 , in a study of female sex workers in Sobral, Ceará State, found that 30% had suffered physical violence, 12.5% sexual violence, and 10% psychological violence. In Picos, Piauí State, Penha et al. 7 found that 60.5% of female sex workers participating in the study reported a history of psychological violence, 30.2% physical violence, and 3.2% sexual violence.
The current study thus aimed to estimate the prevalence of violence against female sex workers in ten Brazilian cities, according to type of violence and perpetrators, in addition to identifying the factors associated with such violence.
Method
A cross-sectional study was performed with data from 2,523 questionnaires completed by female sex workers in ten Brazilian cities (Brasília, Rio de Janeiro, Salvador, Santos, Itajaí, Belo Horizonte, Manaus, Recife, Curitiba, and Campo Grande) who participated from August 2008 to July 2009 in a study called Current of Health, under the Department of Sexually Transmissible Diseases/AIDS and Viral Hepatitides (DDST/AIDS) of the Brazilian Ministry of Health, the aim of which was to estimate prevalence rates for HIV and syphilis and measure knowledge, attitudes, and practices related to HIV infection and other sexually transmissible diseases.
The cities were selected by the DDST/AIDS based on their geographic location and magnitude of the HIV/AIDS epidemic. Sampling was proportional to the population of female sex workers in each city, with a minimum size set at 100 women. The size was calculated based on an estimated 6.0% HIV Cad. Saúde Pública 2017; 33(2):e00157815 prevalence in female sex workers, with 95% confidence interval (95%CI), 1.3% two-tailed error, type I error p-value < 0.05, and design effect of 2 8 .
Female sex workers were recruited with respondent-driven sampling (RDS) technique conceived by Heckathorn 9 . The method is a variant of chain-based sampling, assuming that members of a hard-to-reach population are recruited more easily by their peers. A mathematical model is used to weigh the sample and compensate for non-random selection bias and for over-representation of some subgroups of the target population, assuming that the final sample is representative of the relational group or network to which the individuals belong.
In each city, five to ten initial participants were selected, called "seeds". The choice was intentionally not random, in order to include female sex workers with different socio-demographic characteristics and from different work settings, both outdoor (streets) and indoor (nightclubs, brothels, massage parlors, hotels, etc.). Each seed received three coupons to invite women they knew, constituting the study's first "wave", and who in turn recruited other peers, and so on, until reaching the stipulated sample size. The sample thus consisted of successive recruitment cycles or waves in each city.
Data were collected by self-completion of the audio computer-assisted self-interview in computers equipped with earphones, in which the female sex workers read and/or listened to the questions and possible answers in private. In case of doubts there was a researcher present to answer questions.
The project was approved by the Institutional Review Board of the Oswaldo Cruz Foundation (case n. 395-07). Previous articles have presented the method's premises, proposed data analysis procedures, and the RDS process in the ten Brazilian cities 8, 10 .
The analysis in the current study focuses on the questions in the module "Discrimination and Violence". Selection of the variables was based on evidence identified in the literature and Brazilian Ministry of Health guidelines. The occurrence of violence was the outcome variable, analyzed in relation to socio-demographic factors (age, schooling, race/color, monthly income); type of participation in the sex trade, measured as the place of sex work -streetwalking versus indoor premises; cost charged per trick; HIV serological status based on the results of rapid tests performed during the study; safe sex practices (inconsistent condom use, defined as non-use in any type of sexual practice or with any type of partner); and use of alcohol and other drugs. In the multivariate analyses, income was replaced by the cost of trick due to colinearity.
The target outcomes were: verbal violence; physical violence by any aggressor, by intimate partner, by client, by family member, and by the police in the previous 12 months. With regard to sexual violence, only prevalence was estimated, and it was not included in the analyses since the question only specified "any time in life", which prevented identifying its occurrence in relation to sex work, in addition to not identifying the aggressor, thus differing from the other types of violence that were analyzed.
The analysis used appropriate statistical methods for the collected data and a complex sampling design. We thus considered the dependence between the observations resulting from respondentdriven sampling and the unequal selection probabilities, which result from the participants' varying network sizes 8 . The original authors of RDS propose weighting the same with probability of selection inversely proportional to each participant's network size. In this study, the question used to measure the participant's network size and for weighting was: "How many female sex workers that work here in the city do you know personally?", assuming that RDS recruitment follows a Markov process, in which recruitment relations are determined by direct recruitment and not by recruiter members from previous waves. In addition, since the study was performed in ten cities, the sample was weighted by the size of the population of women 18 to 59 years of age in each city, assuming the same proportion of female sex workers in all the cities and considering each city as a stratum 8 .
The bivariate analyses used prevalence as the measure of frequency and prevalence ratio as the measure of association, using 95%CI. Significance was set at p < 0.05.
Non-hierarchical logistic regression models were constructed to adjust for confounding between factors identified as significant in the bivariate analyses or relevant to the study question. We also controlled for the so-called "homophilia effect" (the tendency of persons selected for a study to recruit peers with similar characteristics to their own), by including, among the independent variables, the outcome variable corresponding to that of the recruiter. The analyses were performed with the software SPSS (SPSS Inc., Chicago, USA), with the databank already properly weighted, considering complex sampling adequate for RDS.
Results
Of the 2,523 female sex workers participants in the study, 54% were 18 to 29 years of age. Schooling was low: 59.2% had not finished primary school; 76.1% stated they were non-white; 79.6% reported not being married or living with a partner; 45% reported monthly income less than BRL 600.00 (approximately USD 200); only 34.2% owned their own home; and 35.4% reported some other work besides the sex trade ( Table 1 ). The great majority (80.2%) had children.
The majority (58%) reported sexual initiation at 15 years or younger (44.6% between 13 and 15 years and 13.4% at 12 or younger). 37.5% reported working in the sex trade for three years or less.
As for place of sex work, the majority (61.3%) reported working in indoor premises (bars, nightclubs, hotels/motels), compared to 38.7% streetwalking. As for cost of tricks, the majority (58.1%) charged from BRL 1.00 and 49.00 (USD 0.30-12.00), while 77.2% reported turning one to five tricks per day ( Table 2) .
As for alcohol and drugs, 73.7% reported that they consumed alcohol and 30.9% used drugs such as marijuana, cocaine, crack, merla, etc. (Table 2 ). Asked about the use of these substances before or during sexual relations, only 10% never drank and 29% never used drugs.
Prevalence of discrimination and violence and associated factors
In this study, the majority of women (66.4%) felt discriminated against in the 12 months prior to the study. The principal reasons were: discrimination based on their profession and lack of money or low social status; 59.5% reported verbal violence; 38.1% physical violence by any aggressor. Intimate partner physical violence was reported by 25.2%; by family member or known person 16.6%; by a client 11.7%; and by the police 7.9%. Sexual violence any time in life was reported by 37.8% of the female sex workers.
Verbal violence
In multivariate analysis, verbal violence was associated with low cost of tricks, less than BRL 29.00 or USD 9.00 (aOR = 2.16, 95%CI: 1.52-3.08), drugs and alcohol, and age 18 to 29 or 30 to 39 years (Table 3) .
Physical violence
Physical violence was associated with age 18 to 29 years (aOR = 2.27; 95%CI: 1.56-3.29), drug use (aOR = 2.02; 95%CI: 1.54-2.65), alcohol, low schooling, and black skin color (Table 3) .
Perpetrators of physical violence
Intimate partners were the principal aggressors of female sex workers. Intimate partner physical violence was associated with inconsistent condom use in any situation (aOR = 1.99; 95%CI: 1.27-3.11), age 18 to 29 years (aOR = 1.92; 95%CI: 1.23-2.99), age 30 to 39 years, and drugs and alcohol (Table 4) .
Factors associated with physical abuse by family members or known persons were: age 18 to 29 years (aOR = 2.80; 95%CI: 1-71-4.61), drugs (aOR = 1.72; 95%CI: 1.21-2.43), low schooling (aOR = 1.62; 95%CI: 1.11-2.36), and age 30 to 39 years (Table 4) .
Physical violence by clients was associated with age 18 to 29 years (aOR = 2.24; 95%CI: 1.24-3.75), cost of tricks up to R$ 29.00 (aOR = 2.09; 95%CI: 1.29-3.38), streetwalking (aOR = 1.86; 95%CI: 1.31-2.66), alcohol (aOR = 1.57; 95%CI: 1.19-2.06), and drugs (aOR = 1.47; 95%CI: 1.02-2.01) ( Table 5) .
Physical violence by the police was associated with drugs (aOR = 2.54; 95%CI: 1.61-3.99), low schooling (aOR = 2.21; 95%CI: 1.34-3.51), streetwalking (aOR = 1.80; 95%CI: 1.15-2.82), and age 18 to 29 years (aOR = 2.03; 95%CI: 1.09-3.79) ( Table 5 ).
Cad. Saúde Pública 2017; 33(2):e00157815 Table 1 Social and demographic characteristics of female sex workers in ten Brazilian cities. 
Discussion
The majority of female sex workers in this study reported brown or black skin color and were young, single, and with low schooling and low income. More than one-third walked the streets and had worked in the sex trade for three years or less. Kerrigan et al. 11 observed a similar profile in another study of sex workers in Rio de Janeiro. The structural components of this profile, rooted in gender and class inequalities, reflect fundamental human rights violations and thus the high vulnerability of these women to violence, margin- alizing them and limiting their opportunities and the capacity to reduce the risks from their sexual activity, including HIV infection. A growing number of studies have demonstrated the convergence of structural factors and indirect risks 5, 12, 13 . A study on prevalence of gender violence against streetwalking female sex workers in Vancouver, Canada, found that 57% had suffered violence, correlated directly with macro-structural factors: lack of housing, criminalization of sex work, and difficult access to drug addiction treatment. The authors observed that these macro-structural factors led to individual risk practices, such as: serving clients in cars or public places; shifting to areas far removed from the main streets due to police harassment; and drug use, among others 14 .
Consistent with data from the literature, the current study's results demonstrate the variety of factors related to violence suffered by female sex workers in ten Brazilian cities. All the forms of violence studied here were associated with socio-structural and individual factors, with a varying force of association for each type of violence and aggressor. In the multivariate analyses, drug use showed the strongest association and statistical significance with the type of violence (verbal and physical) and all the perpetrators (intimate partners, family members/known persons, clients, and police). Alcohol use showed similar associations and significance, except for violence perpetrated by family members or known persons and the police. Other studies 5, 15 have evidenced that the use of these substances combined with stigmatization and criminalization of sex work converge to maintain high-risk scenarios, fostering violence in the context of the sex trade. This imposes various vulnerabilities, perversely marking all forms of violence against female sex workers. In this study, most of the women had experienced discrimination in the previous 12 months, and the principal reasons were: discrimination due to their profession and lack of money or low social status. More than half had suffered verbal abuse and more than one third physical abuse, both in the setting of their sex work -by clients and police -and in the domestic context, by intimate partners and family members or other known persons. These findings corroborate other studies such as Pando et al. 16 and Kerrigan et al. 11 , reporting that 25.9% of female sex workers in Rio de Janeiro suffered discrimination and 15.8% suffered violence related to sex work in the four months prior to the study. The current study's results demonstrate the disproportional burden of violence experienced by female sex workers in Brazil. In the general population, according to the Brazilian National Health Survey 2013 (PNS), the prevalence of any violence against women committed by unknown persons in the previous 12 months was 2.7%; by known individuals (spouse, boyfriend, intimate partner, and other
Cad. Saúde Pública 2017; 33(2):e00157815 family) it was 3.1% 17 . The prevalence of these events in the current study's population was far higher than among women in the general population -for physical violence alone, prevalence in female sex workers varied from 7.9% for violence committed by the police to 25.2% by intimate partners -clearly demonstrating the increased vulnerability of female sex workers to violence.
This study identified the following factors associated with verbal and physical violence: young age (women less than 30 years old); low income; alcohol and drug use; inconsistent condom use in any situation; and cost per trick BRL 29.00 (USD 9.00) or less. Physical violence was also associated with low schooling and black skin color. These factors have also been identified in other studies as predictors of physical, sexual, and psychological violence against female sex workers 18 .
Alcohol and drug use has been identified as one of the most important risk markers of increased violence against female sex workers, in all contexts of the sex trade, since the need to acquire these substances and their shared use with sex partners (intimate partners and clients) condition these women to various situations of exposure to violence and thus also unsafe sex practices, which leads in turn to the association of violence with the risk of HIV infection and other STDs 19, 20, 21, 22 .
In relation to aggressors, intimate partners (non-paying) were the principal perpetrators of physical aggression against female sex workers in this study, demonstrating the role of these men as perpetrators of violence against women. This highlights the importance of focusing attention on violence against female sex workers beyond that committed by clients. In the multivariate analyses, alcohol and drug use; inconsistent condom use in any situation; and age brackets 18 to 29 and 30 to 39 years were significantly associated with intimate partner violence.
The predictors of violence perpetrated by intimate partners against female sex workers in this study were consistent with the literature in relation to violence against women in general. The higher prevalence rates in younger women with low schooling, low monthly income, and a history of alcohol use have been identified in other studies 23, 24 . The presence of structural factors and alcohol and drug consumption often interweaves in these relations, producing conflicts and further favoring men's control over women, including by violent means. A literature review on the intersection between substance abuse, violence, and HIV/AIDS in women in the United States found that 76% of women that report physical assault and rape in adulthood were victims of their own intimate partners 25 .
In addition, intimate partner violence is known to be a factor for vulnerability to HIV in female sex workers, especially among younger women, who suffer serious aggressions, and those involved in drugs. It is thus as important as violence committed by clients 26, 27 .
Physical violence by family members was the second most commonly reported type among female sex workers in this study, and the related factors coincide with those associated with intimate partner physical violence (except for alcohol use), which denotes the magnitude of violence against female sex workers in Brazil.
In addition to gender norms and inequalities, factors that reinforce abuse of these women by partners and family members are inherently ambiguous and contradictory: the women are coerced into bringing home money to support other family members, while they are punished for engaging in prostitution, in sexual relations with other men to provide such support.
Wechsberg et al. 28 noted that South African female sex workers, especially the younger women and those doing drugs, depend on sex work as their main source of income, including support for other family members. These women reported abuse by men -clients, boyfriends, partners, and family -and great fear of future victimization.
In Brazil, despite the limited number of studies addressing domestic violence against sex workers, descriptive quantitative studies have shown the high burden of violence suffered by female sex workers in their own homes. A study of sex workers in Fortaleza, Ceará State, found that 47.6% of the women were victims of some type of violence at home and that 40.5% experienced abuse in their work environment 29 .
In the current study, clients were identified as the perpetrators of physical violence by 11.7% of the female sex workers. Multivariate analyses showed an association with age, streetwalking, low cost of tricks, alcohol, and drugs.
Alcohol and drug use stands out among these factors. In the context of sex work, many female sex workers view such use as a means to increase their earnings and interact with clients, simultaneously serving as an escape mechanism from the work itself and the stigma associated with it. However, Cad. Saúde Pública 2017; 33(2):e00157815 alcohol and drug use is identified as an important marker of the violence perpetrated by clients 30, 31 . According to Shannon et al. 20 , sharing illegal drugs between female sex workers and clients is associated with violence and risky sexual practices: verbal harassment and physical and/or sexual assault (aOR = 2.71; 95%CI: 1.17-6.32; p = 0.021) and risky sexual practices (aOR = 3.17; 95%CI: 1.48-6.77; p < 0.003).
As for the association with streetwalking, many studies have identified the street environment as a factor in the violence committed by clients against female sex workers, in addition to the intrinsic relationship with drug use 14 . Although violence against these women also occurs in indoor work spaces, the extent and nature differ and are influenced by a range of risk factors and circumstances of vulnerabilities.
A systematic review of violence against female sex workers in the world 5 examined the role of the sex work environment in promoting or reducing the risk of violence and found that in India, female sex workers that worked in their own homes were less prone to sexual violence by clients than those who worked in brothels, boarding houses, or public venues; in Great Britain, female sex workers who worked outdoors had six times higher odds of suffering violence from clients than those working indoors; in Canada, female sex workers that met clients in cars or public places were more prone to suffer violence than those working in indoor premises.
In the current study, 7.9% of female sex workers reported physical violence by the police. The multivariate analyses showed that this type of violence was associated with low schooling, streetwalking, and drug use.
These findings agree with the literature. A systematic review 5 found that 6.6% of female sex workers in India that had suffered violence in the previous year had been raped by the police; in Russia, streetwalking female sex workers were more prone to sexual violence by the police. Police harassment resulting from the criminalization of sex work (arrests, coercion, bribes, raids) were associated with increased physical and sexual violence by clients against female sex workers in Great Britain, Canada, and India.
Police violence against female sex workers is a worldwide phenomenon, regardless of whether sex work is criminalized or legalized. Various studies have associated violence by the police with drug and alcohol use and street prostitution. The convergence of these factors makes women more vulnerable to this type of violence 32, 33 .
In Brazil, a systematic report by the National Network of Prostitutes listed the most common human rights violations experienced by female sex workers, including police violence, consisting of extortion, harassment, eviction from public places, and workplace violations, including excessive fines 34 . Such reports show that police abuse adds more elements to victimization in the sex trade and further prevents women from denouncing aggression by clients and others.
According to Shannon et al. 12 , the elimination of sexual violence in areas with high HIV prevalence in female sex workers would evert 17% of infection in Kenya and 20% in Canada through the immediate and sustained effect of condom use by female sex workers and their clients in the coming decade. Decriminalization of sex work would also positively affect the course of the overall HIV epidemic, avoiding 33-46% of HIV infections in the next decade.
Conclusion
The results presented and discussed here reflect a limited share of the reality experienced by female sex workers in ten Brazilian cities, considering that the analyses were based on responses concerning stigmatized sexual practices and the experience of violence. Such sexual practices are subject to a reporting bias, whereby individuals tend to report what is "socially desirable" 35 . Meanwhile, the experience of violence is self-perceived. Despite the presence of a researcher to answer questions, there was the possibility of misunderstanding resulting from the subjectivity involved in the perception of violence. A study of female sex workers in Brazil found that they only considered themselves victims of violence if the injuries were serious enough to require hospital treatment 36 .
In addition, the inherent limitations of cross-sectional studies, especially prevalence bias, may have underestimated the frequency of violence in this group of women. Prevalence estimates may
Cad. Saúde Pública 2017; 33(2):e00157815 also be inaccurate because RDS is unable to reach the entire range of female sex workers, especially in cities where the sample number was smaller.
However, this study can contribute to knowledge and understanding of factors associated with the characteristics and perpetrators of violence against female sex workers in Brazil, based on the identification of structural, workplace, and individual factors as probable predictors of various types of abuse against female sex workers, thus corroborating the understanding of the association between experiences of violence and exposure to risk factors for HIV infection in this specific group of women.
The findings denote that violence against female sex workers is increased by the convergence and overlapping of stigmatizing and exclusionary factors that intersect and are intrinsically related to gender and social inequalities, and to sex work itself, which clashes with social norms. Such factors can be macro-structural or individual, such as: poverty, low schooling, and alcohol and drug addiction. The factors identified in this study have been found in other studies as predictors of violence against female sex workers 12,33,34 . The differences in the magnitude of the factors, the types of violence, and the aggressors can be attributed to the economic, social, cultural, and political contexts as well as the methods used in the various studies.
This evidence of high burden of violence experienced by female sex workers in a wide range of settings shows that these women are victimized by violence in any context and thus more vulnerable to HIV. The evidence thus highlights the need to identify and address the economic and socio-cultural factors and gender inequalities that promote a culture of violence against women worldwide. All these phenomena are multifaceted, with historical, social, and cultural roots that cross class, ethnic, racial, and generational issues and need to be understood in their multiple dimensions in order to deal with the complexity of factors that fuel violence in the various contexts of sex work.
The results provide food for thought on the role of the Brazilian state in citizens' protection, even in unique and controversial contexts, with policies to guarantee fundamental Constitutional rights. The study raises the question of whether female sex workers have their rights guaranteed by a secular state, despite lobbying by segments of society to ban the sex trade. 
